Abstract
Han Chinese from East Asia and a Karitiana from South America (5). Moreover, it 1 appears that a genetic adaptation to high altitude in the Tibetan Plateau occurred via 2 introgression from a Denisovan-related population into ancestral Tibetans (6). Overall, To address these and other questions related to Denisovan ancestry in human 12 populations, we here present a systematic investigation of Denisovan introgression in 13 Eastern Eurasia (defined here to include South Asia, East Asia, Southeast Asia, from 221 populaions, all genotyped on the Affymetrix Human Origins Array (8).
1
After merging the human data with the chimpanzee, Denisovan, and Neanderthal 2 genome sequences, there were nearly 600,000 SNPs for analysis. To investigate the 3 relationship of the diverse present-day human populations relative to archaic hominins, 4 we carried out Principal Component Analysis (PCA) (9) on the chimpanzee,
5
Neanderthal and Denisovan data, and projected the modern human samples onto the 6 plane defined by the top two eigenvectors. The human samples all appear at the center 7 of the plot (Fig. S1A) ; magnification of the central portion of the plot shows that 8 humans separate into three clusters relative to archaic hominins and chimpanzees: PCA is a descriptive analysis that is useful for indicating potential admixture events, 1 but cannot be used to prove that admixture occurred. We therefore applied formal 2 tests to document potential admixture between archaic hominins and modern humans.
3
Since EE/NA populations have on average inherited more archaic ancestry than West 4 Eurasian populations (7), we computed ! statistics (8, 10) of the form from New Guinea; these possibilities were not examined in previous studies. We 
reflects the same admixture event. (Fig. 5C, 5D ). Moreover,
13
whereas Oceanian populations are more closely related to New Guineans than to 14 Australians, EE/NA populations are equally related to Australians and New Guineans 15 (Table S5 ). These results indicate that the archaic ancestry in EE/NA populations is 16 shared with the common ancestor of Australians and New Guineans, and hence 17 reflects the same admixture event.
18

Discussion
19
Our analyses demonstrate that, in addition to being prevalent in Oceanian populations,
20
Denisovan introgression is present in East Eurasian and Native American populations,
21
even though the amount of Denisovan alleles in these latter populations is relatively
22
.
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small. These results thus confirm and extend previous studies suggesting Denisovan 1 ancestry outside of Oceania (4-6). In particular, as found previously (2), Denisovan 2 ancestry in Oceania is highly correlated with New Guinea ancestry. This suggests that 3 these populations have either shared ancestry or contact with New Guinea that is more 4 recent than the Denisovan admixture event. However, previous studies did not 5 exclude the possibility that more ancient shared ancestry with New Guinean (after the (Table S5) .
16
Our results also show a consistent signal of a low-level of Denisovan ancestry 17 outside of Oceania, in populations of East Eurasia and the Americas. Although this 18 signal does not reach significance in all populations (Fig. 4) , given how widespread 19 the signal is, it seems most reasonable to assume that all EE/NA populations probably 20 do harbor some Denisovan ancestry. As with Oceanian populations, the Denisovan 21 ancestry in EE/NA populations is correlated with their New Guinean ancestry.
22
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However, unlike Oceanian populations, the Denisovan ancestry in EE/NA populations 1 is equally correlated with their Australian ancestry, and moreover EE/NA populations 2 are just as closely related to Australians as they are to New Guineans (Fig. 5) .
3
There are (at least) two potential scenarios that could account for these results. 
both Denisovan and shared Australian/New Guinea ancestry to the ancestors of 1 present day EE/NA populations. While we are not aware of any previous suggestions 2 of such a back-migration from archaeological, anthropological, or genetic evidence, 3 we also are not aware of any evidence that would disprove such a back-migration.
4
It thus seems that at present these two scenarios are equally plausible 5 explanations for our results. In any event, the inescapable conclusion is that 6 Denisovan ancestry is more widespread in modern human populations than thought 7 previously to be the case, and moreover human genetic history must consequently 8 also be more complicated than previously believed. Mapping the segments of 
Materials and Methods
13
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